Chemical reactions with the environment result in corrosion or degradation of the properties of materials [1]. Metals in contact with aqueous solutions, depending on their surface morphology, undergo different modes of corrosion [2]: general, pitting, crevice, inter-granular, galvanic, and erosion corrosion, environmentally induced fracture, and dealloying. In spite of its importance, many aspects of localized corrosion of metals are not well understood [3] , probably because it is often difficult to monitor the corrosion processes at high spatial resolution under a liquid layer. Liquid cell transmission electron microscopy (LC-TEM), coupled with electrochemical control and analytic functions, enables the observation of structural changes and chemical processes in liquid phases. It provides a combination of temporal and spatial resolution that is difficult to achieve using other characterization techniques [4] , and has yielded detailed information on corrosion kinetics in liquid solutions [3, 4] .
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In this work, we studied corrosion of metal films in aqueous solutions using in situ LC-TEM. We examined general, pitting, and galvanic corrosion in several metals (Au, Al, Ni, Cu, and Zn) under different aqueous solutions. The samples are 20 -50 nm thick metal films deposited by electron beam evaporation over a 50 nm thick silicon nitride membrane of liquid cell window chips. The experiments were carried out in a FEI CM30 TEM, operated at 300 kV, using a continuous flow Hummingbird Scientific LC-TEM holder. Deionized water was first introduced into the liquid cell to completely remove air bubbles inside the cell. Then the liquid, either deionized water or a solution containing HCl, H 2 SO 4 , CuSO 4 , PbSO 4 , NaCl, ZnCl 2 , and ZnSO 4 , was introduced. We used low dose imaging protocol and verified that these solutions can be examined for long periods (many hours) without visible beam effects in the liquid. Figure 1 presents corrosion morphologies of a Ni film in deionized water (pH = 7). This corrosion process took place under a constant electron beam illumination and a flow rate of 5 µl/min. Bright field TEM images showed that dissolution of Ni films occurs via the general corrosion mode in which chemical or electrochemical reactions proceed over the entire exposed surface at approximately the same rate of dissolution. The electron beam accelerates the process, presumably via reactive species created by beam-induced radiolysis of water [5, 6] . Figure 2 shows corrosion morphologies of an Au film in 0.1M HCl (pH = 1.26). This corrosion took place during linear sweep voltammetry. Image analysis showed that the corrosion of Au films occurs via dissolution of individual grains.
We will describe how measurements of the local dissolution kinetics -morphology, composition, and the etching rate of these metal films as a function of solution composition, pH, and metal thicknessprovide insights into corrosion processes with good spatial and temporal resolutions. 
